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REVERSE SMOKING -~ | x — & ~ [/
and Its Oral Consequences / g cL

in Caribbean and
South American People;‘

In a pre!iminary -Sludy of the reverse Fig. | * Indian woman {patient 11} smoting in
reverse manner .

smoking habit and its eflect on oral
health, 21 subjects (13 women, 2 men)
were examined thoroughly, Generally,
the oral cavity had heavy tar deposits on
the buccal and lingual surfaces of the
teeth, tough, hard, leathery palate, re-
duced flow of saliva and leukoplakia on
the palate and lips. Biopsy and cytology
did not reveal dysplasis.. The gingival
health was average, sometimes excellent.
Should reverse smoking cause palatal
cancer, as has been stated, populations
of reverse smokers should offer an excep-
tional opportunity for study of this form
of oral cancer, If reverse smoking is ex-
onerated, the role of tobacco tar and
intense radiant heat as carcinogenic fac-
tors must be reappraised.

Recently, the Forsyth Dental Center initi-
ated a program to study and evaluate the
oral health of peoples indigenous to the
South Caribbean. The area is an’ invalu-
alne laboratory to study human growth
and development. Causation factors inay
be isolated with respect to geneology, die-
tary habits, mode of living, customs and
the effects of an increasing economic
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Fig. 2 *+ Clase-up of same patient shewing how
cigarette is hald by teeth

well-being. The population is nonmigra-
tory and contains 2 number of ethnic
groups. Although the groups are distinct
and wcll-deﬁncd customs and modes of
living are similar at equivalent social
strata,

The principal interest of this Forsyth
study is the effect of a higher standard of
living on growth and development and on
oral health in particular. The introduc-
tion of European culture and the increase
in wealth caused by modem technolegy
have caused segments of this population
to achieve standards of living equivalent

to, or higher than, those of the United .

States. Other segments of the population
have retained relatively primitive stand-
ards.

Reverse smoking is a specific custom
peculiar to the lower economic groups of
this region and occurs in similar groups
in the warm temperature or tropical parts
of the world. It is accomplished by hold-
ing the lighted end of a cigarette or cigar
inside the oral cavity. Figure 1 shows a
49-year-old Indian smoking in this man-
ner. Figure 2 is a close-up of the same
smoker showing how the cigarette is held
by the teeth. The smoke is inhaled little,
if at all. Instead, the smoke and. tar prod.
ucts are allowed to condense on the sur-
faces of the teeth and palate. Air is sup-
plied to the buming zone through the

unlighted end of the cigarette, and smoke

- . TN it i RO ¥ R TR

L
is expelled back through the cigarette or
out through the mouth. Strangely enough,
the custom occurs where the climate is
equatorial.

Reverse smoking has been reported
from Andhra in India;}? from the
Philippines among the pygmy Negritos
of Bataan Peninsula!® and from Sar-
dinia.l1-1? In the Americas, its distribution
is not yet wholly known. It is prevalent
in Jamaica, Venczuela, Colombia, Pan-
ama and some islands of the South Carib-
bean.2%-26 In the Andhra district of India,
this custom is referred to in Tamil as
Adda Poga; in Sardinia as Fogu a Intru;
in the Netherlands Antilles, those speaking
Papiamento call it Huma pa den and, in
the Spanish-speaking regions of South
America, it is called Fumar para adentro.

Although its origin is not understood,
the custom is probably centuries old. The
modern concept of cut tobacco placed
in 2 thin container of paper probably was
beyond the skill of the first people who
smoked tobacco. It was easier to take a
tobaceo leaf, roll it, light it and place it
inside the mouth.? Since the custom

perpetuates itself even in a modem soci- -

ety, it must be pleasurable, although many

. other explanations have been suggested.

Shirokov reported it is practiced because
of lack of money to buy cigarettes and
desire to conceal the fact that one smokes.
Contemporary reverse smokers (nearly ali
are women) rationalize the habit by the
following explanations:

1. In household duties, such as cook-
ing or washing, it is convenient to smoke
in this reverse manner to keep the ashes
from failing in food or on clothes, particu-
larly when outdoors.

2. In strong winds, reverse smoking
extends the burning time of the cigarette
from two minutes to as long as 18 min-
utes and prevents ashes from being blown
on one. In the Caribbean, trade winds of
15 knots are common.

3. In areas where disease-carrying in- .

sects are present, smoking acts as an insect
repellent. In 1935, a severe epidemic of

yellow fever caused public health officials

.
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Toble 1 o Otol heolih of reve-se 1nokers, none ol whom had complnints of Hiness
Levkaplokia
Pravious Av. ho. yi. Chest
Patlsnt Age wisits to MNe. of raveris roengeno-  Hard Solt Buccol Condition  Cylalogic
no. Sex lyr.} dentist clg./day smoking gram polole palole  mucosa Ups ol tongue  examlnation  Biopry
t F 49 None 4 25 Neg.* Sev.t Sav. Moad.} Mod. Scarred Neg. cae
2 M &0 None 1 10 Neg. sL§ SL. 5.  Nons Normal Neg. -.-
3 F &0 Several é Ty Neg. Sev. Sev. Sev. Mod. Scatred Neg. Neg.
4 F 48 Severol 1] 53 Neg. Sev. Sev. Sav. Mod. Scorred Neg. Neg.
5 F 42 Saverol 20 15 Neg. Mod. Mod. Mod. Mod. Scarrad Neg. -
(3 f 2 Several 10 20 T Mag. Mod. Mod. Med. Slight Scorred Neg. .
7 F 3 Mane 10 20 Neg. Sov. Sev. Sav. Mod, Scarred Neg. Meg.
s - F 40 Saveral [ 20 Neg. Sev. Sev. Sev. Mod. "Scarred Neg. Neg
4 F 8 Severot 20 pal ~Neg. Sev. Sev, Sev. Merd. Scorred Neg. Neg.
10 F 70 Severof 14 55 Nag. Sev, Sev. Sev. Mod., Scorrad Neg. Neg.
H F 49 None 10 M Mag. Sev. Sev. Sev. Mod. Scarred Neg. aee
‘12 N 78 Several 0 6 Neg.. Sev. Sov. Sev. Mod. Scarrad Neg. e
13 F &8 Several 10 53 Neg. Sev. Sev. Sev. Mod. Scarred Neg. cen
4 F 78 Several 10 &3 MNeg. Sev. Sev. Sev. Mod. Scarred Neg. ce-
15 F. 48 . Several 10 53 Neg. Sev. Sev. Sev. Mod. Scorred Neg. v
T 18 F 48 Several 10 53 Neg Sev. Sev. Sev. Mod. " Scorrad Neg. R
17 F 78 Sevaral 0 &3 Neg. Sev. Sev. Sev. Mod. Scarred Neg. -
18, M 70 Saveral t 10 Neg. sl Sl st None Normaol Neg, v
LA ¢ a8 Severol 10 25 Meg. Sav. Sev. Sov. Mad. “Scarred MNag. ..
2 F 60 Several 10 45 | Neg Sov. Sev. Sav. Mod. Scarred . Nag. Neg.
n F 70 Severol 10 55 Zon.‘ Sev. Sev. Sav. Mod. Scarrad Neg. .

e ——————

e

*Neqg., negalive. |Sev.. tevere. [Mod., moderate. §SI., slight.
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Today, with cigarettes, this habit is preva-
lent in the poorer Negro and Mestizo
wonicn but rare in the men. These au-
thors noted a clearly feminine sex ratio
of persons having palatal cancers: 104
woinen to 57 men. Reverse simoking in
Venczucla also is mentioned by Jalle®

In the district of Antioquia, Colombia,
Correa®® noted the prevalence of reverse
smoking in women as opposed to men,
and associated this habit with laryngeal
cancer and occasional malignancies of the
nasal mucos.

New and Hallberg®® and Martin®® re.
ported that palatal cancer is rare in the

* United States, and epidermoid carcinoma

of the palate particularly so. In Panama,
Shirokov®* observed 13 women, chicfly
from rural areas, with epidermoid carei-

nomas localized in the hard palate. All of ’

these patients were reverse smokers of
homemade cigars. Most of these lived in
the rural interioc of the country. In

. Panama, as in Colombia, Venezuela and

the Southern Caribbean islands, this habit
is largely confined to women.

INTTIAL FIELD STUDY

The first step in ascertaining a possible
connection between the reverse smoking
custom and palatal cancer was a pilot
study earricd out in the South Caribbean
islands in the summer of 1963. The spe-
cific aims of this pilot study were- (1} to

. ascertain the prevalence of reverse smok-

ing by age and sex among the indigenous
populations of the Netherlands Antilles,
(2) to determine the feasibility of carry-
ing out oral and physical examinations on
a relatively large sample group and (3)
to give complete physical and oral exami-
nations to at least 21 natives who prac-
ticed reverse smoking.

The work of the pilot study began with
visits to a number of hospital directors in
the South Caribbean. The purpose of the

study was explained to them, and their -

reactions were requested. Thus, prelimi-
nary assessments of the prevalence of re-

verse smoking in particular areas were

obtained. It was pointed out that it always
would be feasible to carry out examina-
tions on rclatively large sample groups,
but certain regions would be morc con-
venient for studies of this kind and had
better health records  extending  over
longer periods.

The hospitals in the Netherlands Antl-

les were judged to be among the more
desirable with respect to convenience and
records. Discussions with the directors of
two hospitals in the Netherlands Antilles
resulted in the cooperation of their en-
tire medical stafTs and the eventual obser-
vation of over 200 reverse smokers. From
these natives, almost entirely women, 21
were finally selected on the basis of prox-
imity and willingness to cooperate.

All the physical and oral examinations
were conducted in a dental clinic and hos-
pital equipped with modem facilities. A

_ social worker acted as interpreter and ac-:

companied the investigators in the hospi-
tal and the patients’ homes.

Cooperation was easily obtained in the
hospital, where the investigators were ac-
cepted with friendly tolerance. Those pa-
tients first seen in their homes were appre-
hensive and reluctant to be examined.
After the confidence of several patients
in a community had been gained by care-
ful explanation of the problem, other pa-
tients became friendly and cooperative.
When their cooperation was obtained, the
patients were brought to the hospital
where they were given physical examina-
tions. Roentgenograms of the chest were
taken. Observations for abnormalities in
the pharynx and lymphatic system were
made. Pulse rate, body temperature and

blood pressure were taken, and a stetho--

scopic examination of the heart was per-
formed. The physical examinations were
expected to reveal evidence of neoplasms
of the pharynx, larynx and lymphatic sys-
tem and evidence of lung and heart in-
volvement.

After this, the paticnts were taken to
the dental clinic where the oral records

were taken. With a periodontal probe, =
two investigators carried out separate

~
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: samples were taken from six separate

s parts of the oral cavity. The biopsy speci-
o mens were placed in 10 per cent Formalin

: the hard palaté: right, center and left.

e s

s, 3

examinations to determine the presence
and extent of periodontal disease. Also
independently they recorded presence, lo-
cation, and degree of leukoplakia, scar-
ring of tissue, carious lesions and tar
depesits. Intrasral and extraoral photo-
graphs, both 33 mm. and DPolacolor,
were taken, Three separate study casts
of the dental arches and of the tongue
were made by mcans of aiginate, revers-
s ible hydrocolloid and rubber base im-
pression materials. Intraoral, full-meuth
; roentgenograms and lateral jaw roentgen-
i ograms were taken to determine alveolar
' bone loss. Vitality tests of the teeth were
H taken. Carious and abscessed teeth were
removed where indicated and saved for
sectioning. Three smears were taken from’

The position in which the patient held
the cigarctte was recorded. A throat
stick was taken and scraped over the hard
palate from posterior to anterior in align-
, ment with the teeth. The residue was
smeared on a plate and fixed with a dry
; fix spray material.#! Only one slide was
: made for each of the following areas: the
; soft palate, right and left buccal cheeks,
' ' tongue, upper and lower lips.

Finally, the patient was asked to rinse
, the mouth with normal saline solution
and a Papanicolacu-type smear -svas
made. The slides were ali fixed and
stained at the same time. Six of the 21
patients agreed to punch biopsies. In one,

and sent to Boston for sectioning and ex-
v amination.

i These oral examinations were expected
to ascertain the presence of any cral dys-
plasia; the presence, degree and locations
of leukoplakia, scarring of tissue, tar de-
posits, carious lecsions, suppuration or
inflammation of the gingiva; whether re-
verse smoking diminished the vitality of
the teeth; whether the alveolar bone level
was affected by the reverse smoking

the enamel, dentin-and pulpal chamber,

Wt

habit; the effects of reverse smoking on'-

Fig. 3 * Intracral views showing teeth of patient
il in occlusion

.
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and the cfiect of the reverse smoking
habit on the natural level of radioactivity
in the oral cavity. '

RESULTS

More than 230 patients were briefly ex-
amined in this initial study. Initial exami-
nation consisted of 2 mouth mirror ex-
amination of the oral cavity, test for lymph
node enlargement, test for mobility of
teeth and palpation of the hard palate,
soft palate, tonguc and adjacent arcas.
All of these patients were reverse smokers
who smoked from 1 to 20 cigarettes per
day. All but two were women, and none
showed malignant lesions, not even ques-
tionable regions. Twenty-one iere ‘se-
lected for a'more comprehensive exami-
nation.

Tables 1 and 2 summarize the data
which were obtained on these 21 patients.
Only 12 had teeth remaining at this ex-
amination. Leukoplakia were present in
all, but its severity varied widely.

The tongue was scarred in all patients
but two, both of whom were men who
smoked only one cigarette each day. Cyto-
logic smears were taken from nine sites

in each patient. Findings were negative

from all smears. Resuits from the three

|

"

LX)
et
PEERASY

PR SO P P gt et

Fig. 4 * Closeup view of upper central incisor of
patiant |1, Nota stripping of gingivas

biopsies from each of six patients also

were negative. _
In Tabie 2 the dental heaith of 21
patients is summarized. The tooth vitality

Fig. 5 + Palate of pa-
tient i1, Dark regiens
ars burned; note dork
staining of testh

3
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was low for all patients except the two
men. The periodontal condition varied
. from poor to excellent with the majority
i : having normal condition. Bone loss was
; average, and decay was generally moder-
ate; four had arrested decay. Calculus
formation was severe, and -salivary flow | °
was in general low. The general excep- E
tions are the two men whno smoked oniy 4
one cigarette per day.

The oral condition of patient 11 was 3
typical of a Netherlands Antilles reverse -
smoker with a nearly full complement of E
teeth.

e Patient 11 (Fig. 1, 2) was a 49-year-

o old American Indian who has smoked ten : L .

S cigarettes in the reverse manner each day Fig. & * Brown hairy tongue of patient |1 .
. for 34 years. She had never received den- *

- tal care. Figure 3 shows three intraoral

views of her teeth in occlusion, and Figure  received heavy deposits, but the distal sur-
4is ‘_",°1°5°'“P of the upper palate. The faces were reiatively clean. Patlent 11
condition of the gingiva was excellent. pever used a tooth brush, but has removed

- Separate periodontal examinations by two  yngightly tar deposits with the head of a
investigators revealed absence of perio-

dontal infection with normal pocket

depths. Slight marginal inflammation was . .

noticed in the regions immediately adja- L%, | % ,CJ,‘:;:"." view of burned region of pa-
cent to the tar deposits, but there was . >

complete absence of suppuration. Most F'" e

; important, the investigators were im-
pressed with the remarkably healthy stip- '~ .
pling of the gingiva. : '

Leukoplakia was observed on the lips
where the cigarette was held. It was also
observed on the hard and soft palate and
on the occlusal ridges of the buccal sur-

: faces of the oral vestibule. There was scar-

ring of the hard palate, especially in the

anterior third, with dark brown patches,

‘ and therc were (Fig. 5) heavy black tar

X deposits on the palatal surfaces of the

. teeth from cuspid to molar. Similar de-

posits were found on the palatal and lin-
gual surfaces of all the teeth as well as
the buccal surfaces of the mandibular

" arches. They were not present in the self-

, ] cieaning areas of the teeth. The tar de-

i . posits were especially heavy on the palatal

: surfaces near where the buming tp of

: ) the cigarette would be. The mesial sur-

: faces of the teeth near the burning zone
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Fig. 8 * Study modals of patient 11, Note attri-
tion and facet wear .

pin. Any additional cleaning was caused
by the tongue, checks and saliva,

Her palate was tough, hard and leath-

ery. There wasi 2 dryness in the mouth
and a reduced flow of saliva. This was

cvidenced by a parched, cracked texture
of the ussues in the orai cavity., Her
tongue was brown, hairy and dry and had
several crucks and fissures (Fig. 6). It
Lad several bums (Fig. 7).

Tlhere was evidence of arrested decay,
but the general decay rate of the teeth
was low, She and other patients reported
a high rate of decay during carly tecns,
which stopped after the commencement
of the reverse smoking habit.

Study casts showed location, degree and
severity of leukoplakia, scarring of tissuc,
tar deposits, erosion and facet wear (Fig.
8). Vitality test revealed pronounced
reduction in sensitivity to an eclectric pulp
tester.

Full-mouth roentgenagrams were made
(Fig. 9). The high bone level can be ob-
served. Bone loss is minimal or ncnex-
istent ¢ven in regions where there is
pocket formation, for exampie, the mesial
margin of the tipped lower lefr second
molar, and subsequent bone loss would
be expected. Since she had no periapical
infection, patient 11 did not require any
extractions. :

Smears were taken from the hard and
soft palates for cytologic examination, and
one smear was made with the solids cen-
trifuged from an oral rinse (Paparicolaou-
type smear). The results of examination
of these smears were the following: ’

From the hard palate, center, the smear
was leukopenic and had numerous hyper-
keratotic squamous cells indicative of leu-
koplakia. Occasional comified squamous -
cells with slightly enlarged benign nuclei
were scen.

From the hard palate, right, cornified
(pyknotic nuclei) squamous cells predom-
inated in the smear. There were occa-
sional hyperkeratotic squamous cells, one
or two groups of precornified cells with
vesicuiar nuclei and no evidence of dys-

plasia.

In the smear from the hard palate,
right, there were polymorphonuclear leu-
kocytes and lymphocytes, squanous cells
of comificd and precormified types and no
evidence of leukoplakia. ' ; :
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Thie smear from the soft palate (center,
right and left), lips and buceal mucosa
contained squamous cclls predominantly
of precornified and immature intcrme-
diate types with normal vesicular nuclei
and cornified squaimous celis of moderate
number. There was no hyperkeratosis to
sugzest leukoplakia.

Examination of the smcar from the
residue of the oral rinse {Papanicolaou-
type smear) revealed polymorphonuclear
lcukocytes, bacteria and nucleated squa-
mous cclls of comified and precornified
tvpes. There was no-cvidence of leuko-
plakia.

No biopsies were taken from patient 11,

The changes in the reverse smoking
syndrome caused by cthnic differences are
illustrated by patient 7, a Bush Negro
from one of the adjacent islands,

She was 38 years old and had smoked
at least ten cigarcttes per day in the re-

" verse manner for 20 years. Patient 7

smoked in a different manner than pa-
tient 11 in that she held the tp of the
cigarette close to her tongue, as shown in
Figure 10. Patient 7 also had received no
dental care.

Figure 11 illustrates three intraoral
views in occlusion of patient 7. Again,
the condition of the gingiva was excellent;
pocket depths were normal, and inflam-
mation was limited to that region immedi-

&
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ately adiacent to the tar and stain de-
posits. Figure 12 is a closeup view of the
anterior region of the mouth, where the
gingiva was dry, shiny and stippled. Fig-
ure 13, below, shows the lingual aspect
of the mandibular arch; Figure 13, right,
the heavy piling up of the tar on the side
opnosite the one where the cigarette was
held. Leukoplakia of the lips and palatal
surfaces, scarring of the hard palate and
tar deposits were similar to those in pa-
tient 11,

Patient 7 differed {rom patient I1 in
scveral ways. The palate (Fig. 14) was
even harder, more leathery and tougher
than that of paticnt 11, All the surface
appeared to have been burmned. The buc-
cal mucosa was also tougher and more
leathery. The decay rate was severe and,
in several places, periapical infection was
present.

Cytologic data were essentially the
same as for patient 1L. In addition, sev-
cral biopsies were taken from patient 7,
in which were found hyperkeratosis char-
acterized by a thick, well-formed, homo-
geneous stratum comeum. There were
varying degrees of acanthosis and scat-
tered regions of dyskeratosis, although the
dyskeratosis did not appear to be a char-
acteristic aspect of the lesion. Chronic in-
flammatory iafiltration of the underlying
connective tissue was present but mini-

Fig. 9 * Full-mouth roentgenograems of patient 11. Note high bone level and sbsance of apical

infection

-
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Fig. 10 « Patient 7, a
$mored A reversa mannar

mal. Mucous giands of
showed acinar distension
tation. Thesc lcsions it @
gory of leukoplakia. The I
tien was notable, but dvsierniotic changes
were minimal and chronic niammation
was unusually minor in reintion to the
significant hyperkeratosis.

Despite all patients’ being urged to dis-
continue reverse smoking, paiieat 7 was
the only one who stopped. In the past,
government officials have had ttle sue-
cess in persuading women o discontinue
this practice. Aflter three weeks of non-
smoking, the condizion & the palate of
patient 7 was improved groatly. After
three months, there was almost a normal
palate; however, the healii: of the gingiva
declined cduring this pericd wnd regions
of decay, which previously L:ad not dis-
turbed the patient, startcd 1o become
more sensitive. At the end of the three
months, there was some supzuration and
pocket formation,

The head of the dernaioiczy depart-
ment of San Pedro Hespital reported that
after treatment of a reversc smoker for
three weeks with Nenacort in Orabase
on the palate and 50,000 units of vitamin
A given three times a day, tiie palate re-
tumed to its normal condition.

The epithelium of the paiates of the
other reverse srnokers examined resembled
that seen in patients 11 and 7.

wed palate
Douctal dila-
cral cate-
theratiniza-

3
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DISCUSSION

Epidermoid cancer of the hard palate is
extremely rare in the United States.
Martin® reported that the records of the
Mcmorial Hospital of New York for the
treatment of cancer and other diseascs
reveal that malignant tumors of the pal-
ate make up 8 per cent of all oral cancer
and about 2 per cent of ail human can-
¢cer. He reported that from 1907 to 1938
onty 25, or 0.5 per cent, of 5,000 malig-
nant tumors of the oral cavity were pala-
tal cancers and that 90 per cent of these
cancers were found in the male.

In Curacao, Eibergen*? reported the
percentage of deaths from neoplasms con-
sistently rose from 11.3 per cent to 21.07
per cent from January, 1936 to January,
1960, Of the total of 3,937 patients who
died from all causcs and on whom autop-
sies were performed, malignant neoplasms
were found in 531. Of these 531 deaths
from malignant neoplasms, only 2.5 per
cent were caused by oral cancer. Two
deaths from palatal cancer were found,
or 0.4 per cent of the aggregate of deaths
from malignant neoplasms; these figures
agree with those of Martin.4

In Panama, where there is reported to
be a Jarge female reverse smoking popu-
lation, Shirokov® reported that 22 of 35
cancers of the oral cavity scen in one
vear were epidermoid cancers of the hard
palate. All of these were found in women.

If Eibergen's figures are applied to the
data of Shirokov, one would expect to
And only nine cases of palatal cancer in
the 55 reported by that author; 22 repre-
sents a significant increase.

It also was noticed that in the United
States, where reverse smoking does not
exist, 90 per cent of the epidermoid can-
cers are found in the male, whereas in
Panama, where reverse smoking is preva-

lent, all the epidermoid cancers were.

found in women.

The statistical chance of finding a pala-
tal cancer in Aruba-Curacao region is
small. One would expect to find, in

10,000 reverse smokers, three cases of epi-:

fes
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dermioid cancer of the hard -palate in 13
vears. In Panama, Shirokov®* reported 22

' cases of cpidemoid cancer of the hard
palate of a total of 393 cases of cancer.

This represents 3.7 per cent of the total
number of cases of cancer. Thus, the {re-
quency of cancer of the hard palate is

¢ nine times greater in Panama than in the
United States or in the Netherlands Antil-

les. We then would expect to sce palatal
cancer in almost three of 1,000 reverse

simokers who have sinoked 15 years, based .

on Shirokov's figures. There is a question
why the figures in the Netherlands Antil-
les are no diffcrent than those of the
United States. Many clinical obscrvers
including Shirokov in Panama, Reddy in
India and Redi in’ Sardinia, have at-
tributed epidermoid cancer of the palate
to reverse smoking. The data from the
Netherlands Antilles does not support this
assumption.

Numerous studies are in progress for
the purpose of evaluating the effects of
tobacco and smoking on the respiratory
tissues. Results to date suggest some
linkage of respiratory discase to smoking.
Stadstical evidence is such as to warrant
a vast amount of current research.

How does this apply to the oral prob-
lems encountered in the reverse smoker?
The answer lies in the fact that the
squamous epithelium is being exposed to
the same agents: tobacco tar, nicotine,
stnoke and heat. With reverse smoking,
however, the heat is more direct, resulting
in hyperkeratinization of dircetly alfected
arcas and increased leukocytosis of adja-
cent arcas. Such changes are typical of
inflammatory response to injury. These
changes were observed in an initial cyto-
logic study of the Aruban Indian reversc
smoker. Records of patients with a history
of prolonged exposure to this methud of
smoking indicate a high incidence of oral
lesions.,

Microscopically, the majority of the -

cytologic smicars revealed the typical'cells
of leukoplakia. These cells are character-
ized by loss of nucleus and by staining
properties. The hyperkeratotic cells stain
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vellow to mauve, unlike the pink and blue .
of normal squamous epithelial ceils. The

simears had an abundance of leukocytes,
nredominantly  lymphocytes, scattered
throughout. The amount of normal acido-
philic comified squamous cells was de-
creased or absent in most patients with
severe cases. This supports the findings of
Ayre,*® whose study demonstrated that
the degree of commification is inverscly
proportional to the number of cigarettes
smoked daily.

From these results, we can conclude
that the heat and volatile tars produced
by this type of smoking cause the su-
perficial squamous cells to undergo hy-
percarnification. For this rcason, leuko-
plakic cclls and basophilic precomnified
clements are present. The acidophilic cor-
nified cells, being transformed to hyper-
keratotic cells, are eliminated. If the pa-
tient stops smoking, a normal maturation
of the squamous epithelium takes place
with the emergence of the acidophilic
cornified squamous clements, Along with
normal maturation, there is a decrecase in
the leukocytic population because of the
regression of the inflammatory status of
the epithelium. ‘ :

In one smear, cellular atypia was evi-
denced by a squamous cell with a rather
enfarged hyperchromic nucleus. The

- -
e T

Fig. 12 + Closoup vivw
of antericr regicn of
mouth of parient 7.
Nots dry shiny gingiva

staining of the nucleus was even, and no
chromatin clumping was evident. This
dyskaryosis is similar to that in cervical
cytology described by Ayre.

The average gingival condition of most

of the reverse smokers and the excellent -

condition of a few is not understood and
invites further investigation. This excel-
lent state of oral health occurred in the
presence of numerous burns of the palate
and tongue and with exceptionally high
deposits of calculus and tar products.
Medical rescarch has demonsirated the
correlation between epidermoid cancers
of the hard palate and cerain ethnic
groups. The low incidence of epidermoid

‘cancer of the hard palate in the Nether-

lands Antilles, despite the prevalence of
reverse smoking, may result from a [actor
of cthnic background (70 per cent Ne-
groid).

SUMMARY

As part of a program to cvaluate oral

health in the South American and South .

Caribbean areas, a preliminary study of

the reverse smoking habit and its effect:

on oral health has been completed. In
reverse smoking, the lighted end of the

cigarette is placed within the oral cavity.

LG 2018182
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Air is supplied to the buming zone
through the unlighted end of the cigarette,
and smoke is expelled back through the
cigarctte or through the mouth.

From 230 reverse smokers given an
oral examination, 21 (19 women, 2 men)
were sclected to be examined thoroughly.

Generally, the oral cavity had heavy tar
deposits on buccal and lingual surfaces

of the teeth; tough, hard, lcathery palate
and a reduced flow of saliva, and leuko-
plakia on the palate and lips. Biopsy and
cytology did not reveal dysplasia. The
health of the gingiva was average and
sometimes cxcellent.

Althouzh this custom of reverse smok-
ing is peculiar and remote, it is of interest
since it is accused of causing palatal can-

Fg. 14 * Palate of
patient 7. Palate wes

ery

hard, tough snd leath-
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cer. 1f this assuruption is true, the cusiom
offers an exceptional opportunity to study
the onset and early cytology as well as
the gross manilestations of carcinogetic
dysplasia in scveral cthnic groups. 1f this
assumption is not true, the roi¢ of tobacco
tar and intense radiant heat as carcine-
genic factors mut be reappraised.

Presanted at the forty-second annual meeting, Intere
asrional Apseciation for Dental Research, Los Angeles,
March 20, 1984,

Thix eesearch was suoporied in part by the General
Resesrch Graat of NIDR.
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